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In the Claims : 

Amend the claims as follows: 

5 

1. (Currently amended) A tuner as constituent component for 
constructing a tunable or switchable spectral filter over a 
wavelength range comprising elements arranged in cascade along 
a light beam axis characterized by 
10 a dispersive polarization rotator (31), having its rotation 
angle p fo,) varying as a function of light wavelength \ over 
said wavelength range; 

an orientation-sensitive polarizing element, and 

means for rotating said polarizing element or/and varying said 

15 rotation angle p(Ji); 

whereby said polarization rotator and said polarizing element 
are arranged in series in said spectral filter along said 
light beam axis with said polarizing element oriented at a 
predetermined orientation angle related to the structure of 

20 said spectral filter, 

and said tuner is operated by rotating said polarizing element 
to change its orientation in said filter or /and by changing 
said rotation angle p (V • [C«. TIGS. Gu «,] 

25 2. (Currently amended) The tuner of claim 1 is characterized 
in that said polarization rotator preferably is a dispersive 
optical rotator, typically a quartz optical rotator, or a 
dispersive Faraday rotator, to which a. magnetic field is 
applied, having that has the rotation angle changeable by 

30 adjusting -bfee- a magnetic flux density of said magnetic field 
aftd-sftS rf-polarizing element preferably rs a p u larizeir 
typically Q dichi - oii o- r - bircf ringcnL pa 3r urizcr, or m i u p L i i dl 
rotarder selected p i. tf l ei.dbly from achromatic or zero oidei 
birefrjmg ent retardero, equivalent liquid crystal electricall -y 
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rotaLable i cl aid m d, in c luding TLC cell - g, Smft* BHF 
liquid crys tal cell^ - QgrLC cello, planai aligned 3inGctiu C+ 
ce3As-- n nr l r rr n rti.y ^ L a L c anLif ciiJ u ule cL i.ir- e ffect LC cellj, ana 
variable- re Landorg, including llqu - id crystal vari abjbe- 
ifet^rg tara ouch a j ncmati i ui h u meuL j-u plcallj ali y imd aneetdre 
LC ce l la and pha s e modulators ouch atr qIccLl u optical, plmlu- 
Cas tle and magnetic modulators . 

3. (Currently amended) The tuner of claim i is characterized 
in that said polarizing element is a polarizer (32), used as 
the exit or entrance polarizer of said filter and having its 
azimuth P relative to the reference axis of said filter, said 
polarization rotator (31) and said polarizer (32) are arranged 
in said spectral filter along said light beam axis with said 
polarization rotator followed or preceded by said polarizer, 
and said tuner is a polarizer-tuner (33), which is equivalent 
to a polarizer having the azimuth equal to P+ p (JJ or P-p(JL) 
varying as a function of light wavelength X over said 
wavelength range, and is operated by changing said azimuth p 
or/and said rotation angle p (*J to change said azimuth P+p(JO 
or P-p(A,) of said polarizer-tuner. [Ex. TIG. Ca] 

4, (Currently amended) The tuner of claim 1 is characterized 
in that said polarizing element is a retarder (34), having its 
retardation a equal or approximately equal to a predetermined 
value related to the structure of said spectral filter over 
said wavelength range, said polarization rotalor (31) and 
retarder (34) are arranged in said spectral filter along said 
light beam axis with said retarder having its optic axis 
oriented at a predetermined angle <p related to the structure 
of said spectral filter in said filter, and said tuner is 
equivalent to a series connection of an equivalent optical 
rotator (36) of rotation angle p (x) and a retarder-tuner (35), 
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which is equivalent to a retarder having its retardation equal 
to A £-nd the orientation angle of its optic axis equal to 
cp+p(X) or <p-p(X) over said wavelength range, and operated by 
changing said orientation angle <p or/and said rotation angle 
5 p(X) to change said orientation angle <p+ p U) or <p-p(X) of said 
retarder-tuner or/and by changing said retardation A- [Ex. 

-L W • J 

5. (Currently amended) The tuner of claim 4 is 

10 characterized in that said tuner further comprises a second 

dispersive polarisation rotator (37) having its rotation angle 
-p(X) varying as a function of light wavelength \ over said 
wavelength range, positioned on the opposite side of said 
retarder (34) from said rotator (31) of rotation angle p (Jt), 

15 said tuner is a retarder-tuner (3b) equivalent to a retarder 
having its retardation equal to A and the orientation angle 
of its optic axis equal to cp+pU) or <p-p(X) over said 
wavelength range, operated by changing said orientation angle 
<p or/and by simultaneously changing said rotation angles p(JJ 

20 and -p(A-) to change said orientation angle cp+p(^) or cp-p(AJ of 
said retarder-tuner or/and by changing said retardation a- 
[£x. FIG, Gc] 

6. (Currently amended) A spectral filter over a 

25 wavelength range comprising elements arranged in cascade along 
a light beam axis a c^ord - i - n g-'-b o 1 claims 3, 4 and 5 characterized 
by 

an entrance polarizer; 

at least a dispersive polarization rotator with the rotation 
30 angle varying as a function of light wavelength over said 
wavelength range; 

at least an orientation-sensitive polarizing element; and 
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means for rotating said orientation-sensitive polarizing 
element (s) about said light beam axis or/and varying said 
rotation angle (s); whereby 
said polarizing element or at least one of said polarizing 
5 elemer.ts is a polarizer, said polarization rotator (s) and 
polarizing element (s) are arranged behind said entrance 
polarizer along said beam axis to form tuner (s) ^recording to 

4 and 5 such that said polarizing element that is a 
polarizer works as the exit polarizer of said filter, and said 
10 filter has its spectral transmission determined by said 

rotation angle (s) and tunable by rotating said exit polarizer 
or/and the other (s) of said polarizing element (s) about said 
beam axis and further tunable by varying said rotation 
angle (s). [Ca, FI03 - . 7 11, 14, 10 ID, 22, 24, 25, 29] 

15 

7. (Currently amended) The spectral filter of claim 6 is 
characterized in that said polarization rotator (s) preferably 
is or are dispersive optical rotator(s), typically quartz 
optical rotator (s), or Faraday rotator {s), to which magnetic 

20 field is or are applied, having the rotation angle (s) 

changeable by adjusting the magnetic flux density or densities 
of said magnetic field(s) and said polarizing element (s) 
preferably is or are polarizer (s) , typically dichroic or 
biref ringent polarizer (s) , or retarder(s) selected preferably 

25 from achromatic or zero-order birefringent retarders, 

equivalent liquid crystal electrically rotatable retarders, 
including FLC cells, SmA* cells, DHF liquid crystal cells, 
SSFLC cells, planar aligned smectic C* cells and ternary state 
antiferroelectric-ef f ect LC cells, and variable retarders, 

30 including liquid crystal variable retarders such as nematic or 
homeotropically aligned smectic LC cells and phase modulators 
such as electro-optical, photo-elastic and magnetic 
modulators . 



35 



8. (Currently amended) The spectral filter of claim 6 is 



Rf 2go.lli.90SN 6/9/05 - 6 ~ 

characterized in that said filter is a single-stage spectral 
filter over said wavelength range comprising elements arranged 
in. cascade along said light beam axis including 
an entrance polarizer (40); 
5 a dispersive polarization rotator (41) with the rotation angle 
varying as a function of light wavelength over said wavelength 
range, selected preferably from optical rotators and Faraday 
rotators; 

an exit polarizer (42); and 
10 means for rotating said exit polarizer about said light beam 
axis; 

whereby said polarization rotator (41) is sandwiched between 
said entrance and exit polarizers (40, 42) with the 
combination of said polarization rotator (41) and polarizer 

15 (42) equivalent to a polarizer-tuner according to claim 3 and 
said filter has its spectral transmission determined by said 
rotation angle and tunable by rotating said exit polarizer 
about said beam axis relative to said entrance polarizer and 
further tunable by varying said rotation angle. [Ex. FIGS. 7 ■ 

20 m 

9. (Currently amended) The single-stage filter of claim 8 
is characterized in that said polarization rotator (41) 
preferably is a dispersive optical rotator, typically a quartz 
25 optical rotator, and the spectral transmission of said filter 
is tunable by rotating said exit polarizer (42) about said 
beam c.xis relative to said entrance polarizer (40) . [Ex. ET& r 

30 10. (Currently amended) The single-stage filter of claim 

8 is characterized in that said polarization rotator 
preferably (41) is a dispersive Faraday rotator, to which a 
magnetic field is applied, having the rotation angle 
changeable by adjusting the magnetic flux density of said 

35 magnetic field, and said filter further comprises means for 
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changing the rotation angle of said Faraday rotator by 
adjusting the magnetic flux density of said magnetic field. 

(E x. no. 7] 

5 11. (Currently amended) The single-stage filter of claim 

10 is characterized in that said filter has its spectral 
transmission determined by said Faraday rotation angle and 
tunable by varying said Faraday rotation angle or switchable 
by switching said Faraday rotation angle in at least two 

10 alternative states, further tunable by rotating said exit 

polarizer (42) about said beam axis relative to said entrance 
polarizer (40) , and functions as a one-direction device that 
transmits and tunably filters light in one direction, but 
blocks the backward light, with said exit polarizer preferably 

15 fixed and oriented at 45° relative to said entrance polarizer. 
[Ex. TIG. 7] 

12. (Currently amended) The single-stage filter of claim 
8 is characterized in that said polarization rotator 

20 pr e f eir-atedy is a dispersive optical rotator (43) , typically a 
quart2 optical rotator, and said filter further comprises a 
rotatable half-wave retarder (44) having its retardation equal 
or approximately equal to 180° over said wavelength range, 
pre ferably an equivalent achromatic or zero-order birefringent 

25 retarc.er or liquid crystal electrically rotatable retarder, 
positioned immediately behind or before said optical rotator 
(43) . - [Ex. riG. 81 

13. (Currently amended) The single-stage filter of claim 
30 12 is characterized in that the combination of said optical 
rotator (43) and retarder (44) is equivalent to a tuner 
according to claim - fr and said filter has its spectral 
transmission determined by said rotation angle of said optical 
rotator with and tunable by rotating said half-wave retarder 
35 about said light beam axis, mechanically or/and electrically, 



1 
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and further tunable by rotating said exit polarizer (42) 
relative to said entrance polarizer (40) . [Ex. TIG- 0] 

14. (Currently amended) The single-stage filter of claim 
5 8 is characterized in that said polarization rotator 

preferably is a dispersive optical rotator (43), typically a 
qua - rte -opt leal rotator, said filter further comprises an 
active polarization rotator (45) having its rotation angle 
adjustable over said wavelength range, positioned immediately 
10 before or behind said passive optical rotator (43) , and means 
for changing the rotation angle of said active polarization 
rotatcr. [Ex. FIG. 9] 

15. (Currently amended) The single-stage filter of claim 
15 14 is characterized in that the combination of said optical 
rotator (43), active polarization rotator (45) and polarizer 
(42) is equivalent to a polarizer-tuner according to claim 2 
and said filter has its spectral transmission tunable or 
switctable by changing said rotation angle of said active 
20 polarization rotator and further tunable by rotating said exit 
polarizer (42) relative to said entrance polarizer (42) . [Ex, 

16. (Currently amended) The single-stage filter of claim 
25 15 is characterized in that said active polarization rotator 
(45) p r e f er ably is a Faraday rotator, to which a magnetic 
field is applied, having the rotation angle changeable by 
adjusting the magnetic flux density of said magnetic field, or 
a liquid crystal polarization rotator, having the rotation 
30 angle continuously or discretely rotatable by application of a 
control voltage, typically a twisted-nematic liquid crystal 
polarization rotator, positioned immediately before said 
passive polarization rotator (43) and oriented with its 
entrance crystal axis parallel to the transmission axis of 
35 said entrance polarizer (40) . {Ex. FIG ■ 0] 
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17. (Currently amended) The single-stage filter of claim 
8 is characterized In that said exit polarizer (42) pr e ferably 
is stationary and oriented parallel or perpendicular to said 
5 entrance polarizer (40) and said polarization rotator is a 
dispersive optical rotator (43), typically a quartz optical 
rotatcr, and said filter further comprises 

a seccnd dispersive optical rotator (47) , selected such that 
said second optical rotator and said initial optical rotator 

10 build up a pair of optical rotators having equal and opposite 
rotation angles over said wavelength range, 
a variable retarder (46) operated to work as a switchable 
retarder, having its retardation switchable between two 
alternative states such that said retarder has the retardation 

15 equal or approximately equal to zero in one of said states and 
180 6 in the other, respectively, over said wavelength range, 
and 

means for operating said retarder with said retardation 
switchable in said states and rotating said retarder about 
20 said beam axis. -f Ex. FIG. 10] 

IS. (Currently amended) The single-stage filter of claim 
17 is characterized in that said second optical rotator (47) 
and variable retarder (46) are arranged in series between said 

25 entrance and exit polarizers (40, 42) and positioned with said 
variable retarder (46) facing said initial optical rotator 
(43) and said filter has its spectral transmission determined 
by said rotation angles, with the combination of said optical 
rotatcr (43), variable retarder (46) and second optical 

30 rotatcr (47) equivalent to a retarder-tuner according to claim 
5# and switchable by switching said retarder between said 
switched states and further tunable by rotating said retarder 
about said beam axis relative to said entrance polarizer. - [Ex. 
FIG. fr Si 



35 
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19 ♦ (Currently amended) The spectral filter of claim 6 is 
characterized in that said filter is an n-stage (n=2, 3, 4, 
) spectral filter over said wavelength range comprising 
elements arranged in cascade along said light beam axis 
5 including 

an entrance polarizer (49J ; 

n-1 intermediate polarizers (49 2 , 49 3 , . 49 n ) ; 
n dispersive polarization rotators (50 x , 50 2 , 50 n ) , which 

have their wavelength-dependent rotation angles in the ratios 
10 of integers, preferably in the ratios of 1 : 2 : 4 : 8 2 n_1 

disregarding the rotation sense over said wavelength range and 
are selected preferably from optical rotators and Faraday 
rotatcrs; 

an exit polarizer (49 n+1 ); and 

15 means for rotating said exit polarizer and n-1 intermediate 
polarizers about said light beam axis; 

whereby said n-1 intermediate polarizers (49 2 , 49 3 , . 49 n ) 
and n polarization rotators (50 lf 50 2 , 50 n ) are arranged 

between said entrance and exit polarizers (49 l7 49 n+1 ) ; along 

20 said light beam axis to form n stages in series, each 

containing a polarization rotator between polarizers according 
to c l aim 0 , such that each of said intermediate polarizers 
(49 2 , 49 3 , 49 n ) serves as the exit polarizer of one stage 

and the entrance polarizer of the following adjacent stage and 

25 such that the formed n stage exit polarizers (49 2 , 49 3 , . 

49n f 49 n+i) are oriented, each relative to its immediately 
preceding polarizer, with their azimuths in the same ratios as 
those of the rotation angles of the n polarization rotators 
(50 if 50 2 , 50 n ) , which are immediately preceding said n 

30 stage exit polarizers, and said filter has its spectral 

transmission determined by said rotation angles and tunable by 
simultaneously rotating said n stage exit polarizers about 
said light beam axis with said ratios of their azimuths 
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remaining unchanged or such that said n stage exit polarizers 
are parallel or perpendicular to said entrance polarizer and 
further tunable by simultaneously varying said rotation angles 
of said n polarization rotators with said ratios of said 
5 rotation angles remaining unchanged. [Ex. FIGS, 11/ — 14, 1G, 

m 

20. (Currently amended) The spectral filter of claim 19 
is characterized in that said n polarization rotators (50 lr 

10 50 2r r 50 n ) pref e- ra - b * y are dispersive optical rotators with 
their wavelength-dependent rotation angles in said ratios of 
integers over said wavelength range and the spectral 
transmission of said filter is tunable by simultaneously 
rotating said n stage exit polarizers (49 2/ 49 3 , . .., 49 n+1 ) 

15 about said beam axis with said ratios of their azimuths 

remaining unchanged or such that said n stage exit polarizers 
are parallel or perpendicular to said entrance polarizer* [Ex. 
no. l ^t 

20 21. (Currently amended) The spectral filter of claim 19 

is characterized in that said n polarization rotators (50 lf 
50 5 , 50 n ) preferably are dispersive Faraday rotators with 

their wavelength-dependent rotation angles in said ratios of 
integers over said wavelength range, to which magnetic fields 

25 are applied, respectively, and said filter further comprises 
means for changing said fcaraday rotation angles by adjusting 
the magnetic flux densities of said magnetic fields. [Ex. FIG. 

30 22. (Currently amended) The spectral filter of claim 21 is 

characterized in that said filter has its spectral 
transmission determined by said Faraday rotation angles and 
tunable by simultaneously varying said Faraday rotation angles 
or switchable by simultaneously switching said Faraday 
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rotation angles in at least two alternative states such that 
said Faraday rotation angles have their said ratios remaining 
unchanged or said Faraday rotation angles are equal or 
approximately equal to zero over said wavelength range, 
5 further tunable by simultaneously rotating said n stage exit 
polarizers about said light beam axis with said ratios of 
their azimuths remaining unchanged or such that said n stage 
exit polarizers are parallel or perpendicular to said entrance 
filter, and functions as a one-direction device that transmits 

10 and tunably filters light in one direction, but blocks the 

backward light, with said n stage exit polarizers pr e f -e rab - l - y 
stationary and oriented such that the stage exit polarizer, 
which immediately follows the Faraday rotator of the smallest 
rotation angle among said n Faraday rotation angles, is 

15 oriented preferably at 45° related to its immediately 

preceding polarizer and the rest n-1 stage exit polarizers are 
parallel or perpendicular to said entrance polarizer. [Ex. 

tig. m 

20 23* (Currently amended) The spectral filter of claim 19 

is characterized in that said n polarization rotators 
prefer ably are dispersive optical rotators (51 x , 51 2 , 
51 n ) , typically quartz optical rotators, with their 
wavelength-dependent rotation angles in said ratios of 

25 integers over said wavelength range, said n stage exit 

polarizers (49 2 , 49 3 , 49 n+1 ) are oriented preferably 

parallel or perpendicular to said entrance polarizer, and said 
spectral filter further comprises n rotatable half-wave 
retarders (52 a , 52 2 , 52 n ) , each having its retardation 

30 equal or approximately equal to 180° over said wavelength 

range, positioned respectively immediately behind or before 
said arranged n optical rotators (51 lf 51 2 , -../ Sl n ) such 
that each of said stages is in accordance with claim 12 and 
oriented such that said n half-wave retarders are parallel to 
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their immediately preceding polarizers, respectively , or have 
their orientation angles , each relative to its immediately 
preceding polarizer, in the same ratios as those of said 
rotation angles of said arranged n optical rotators. [Ex, FIG. 
5 *4i 

24. (Currently amended) The spectral filter of claim 23 
is characterized in that said n retarders (52 l7 52 2 , 52 n ) 
pr e f e r ably are achromatic or zero-order, birefringent retarders 

10 or equivalent liquid crystal electrically rotatable retarders 
oriented, each relative to its immediately preceding 
polarizer, such that their orientation angles in the same 
ratios as those of the rotation angles of said arranged n 
optical rotators (51 lf 51 2 , . 51^) and the spectral 

15 transmission of said filter is determined by said rotation 

angles of said optical rotators and tunable by simultaneously 
rotating said n birefringent retarders or liquid crystal 
retarders about said light beam axis, mechanically or/and 
electrically, with said ratios of their said orientation 

20 angles remaining unchanged or such that said orientation 
angles are equal to zero and can further be tunable by 
simultaneously rotating said n stage exit polarizers with 
their azimuths, each relative to its immediately preceding 
polarizer, in said ratios of their immediately preceding 

25 opticc.1 rotation angles ♦ [Ex. FIG. 14] 

25. (Currently amended) The spectral filter of claim 19 
is characterized in that said n polarization rotators 

pref e r ably are dispersive optical rotators (51^ 512, 
30 51 n ) , typically quartz optical rotators, having their 
wavelength-dependent^ rotation angles in said ratios of 
integers over said wavelength range, said n stage exit 
polarizers (49 2 , 49 3 , . .., 49 n+1 ) p^efey a - fcrly are stationary and 
oriented parallel or perpendicular to said entrance polarizer, 
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and said filter further comprises n active polarization 
rotators (53 lr 53 2 , . 53 n ) , which have their rotation 
angles adjustable over said wavelength and are positioned 
immediately before or behind said n passive optical rotators 
5 (51 lf 51 2 f 51 n ) , respectively, such that-each of said 

stag e s - i - s in accordance with claim 14 and the rotation angles 
of said arranged n active polarization rotators (53 lf 53 2 , 

53 n ) are in the same ratios as those of their immediately 
following or preceding n optical rotators over said wavelength 

10 range, and means for changing the rotation angles of said n 

active polarization rotators, and said filter has its spectral 
transmission tunable or switchable by simultaneously changing 
said active rotation angles with said ratios of said active 
rotation angles remaining unchanged or equal or approximately 

15 equal to zero over said wavelength range and further tunable 
by simultaneously rotating said n stage exit polarizers (4 9 2 , 
49 3 , 49^) with their azimuths, each relative to its 

immediately preceding polarizer, in said ratios of their 
immediately preceding optical rotation angles. [Es» FIG. 1C] 

20 

26. (Currently amended) The spectral filter of claim 25 
is characterized in that said n active polarization rotators 
(53!, 53 2 , . 53 n ) , preferably are Faraday rotators, to 
which magnetic fields are respectively applied, having the 

25 rotation angles changeable by adjusting the magnetic flux 
densities of said magnetic fields, or equivalent liquid 
crystal polarization rotators, having their rotation angles 
continuously or discretely adjustable, positioned immediately 
before or behind said n optical rotators (51 lf 51 2 , 51 n ) , 

30 respectively, such that said arranged n Faraday rotators or 

liquid crystal rotators have their rotation angles in the same 
ratios as those of their immediately following or preceding n 
optical rotators or equal or approximately equal to zero when 
being switched on or off over said wavelength range, and the 



£P 290.1139U5N 6/9/0b 



- 15 - 



spectral transmission of said filter is tunable or switchable 
by simultaneously adjusting said rotation angles of said 
Faraday rotators or liquid crystal rotators with said ratios 
of said rotation angles remaining unchanged or equal or 



27. (Currently amended) The spectral filter of claim 26 
is characterized in that said n liquid crystal polarization 

10 rotators (53 lr 53 2 , 53 n ) preferably are twisted-nematic 

liquid, crystal polarization rotators, positioned respectively 
immediately before said n optical rotators 51 2 , 
51 n ) and oriented with the entrance crystal axis of each of 
said twisted-nematic rotators parallel to the transmission 

15 axis of its immediately preceding polarizer, said twisted- 
nematic rotators have their rotation angles equal or 
approximately equal to zero or in the same ratios as those of 
their immediately following n optical rotators over said 
wavelength range when said twisted-nematic rotators are 

20 switched on and off, respectively, and the spectral 

transmission of said filter is switchable by simultaneously 
switching said twisted-nematic liquid crystal polarization 
rotators on and off. [ilx. no. — 1-6^- 

25 28, (Currently amended) The spectral filter of claim 19 

is characterized in that said formed n stage exit polarizers 
(49*, 49,, . . 4 

9 n +i) preferably are stationary and oriented 
parallel or perpendicular to said entrance polarizer (49 x ) , 
said n polarization rotators p referably are dispersive optical 
30 rotators (51 lr 51 2 , 51 n ) , typically quartz optical 

rotators, having their wavelength-dependent rotation angles in 
said ratios of integers over said wavelength range, and said 
filter further comprises 

another n dispersive optical rotators (54 x , 54 2 , 54 n ) , 



5 




RF 290.1159USN 6/9/05 - 16 - 

selected such that said another n optical rotators (54 lf 54 2 , 
. 54 n ) , and said initial n optical rotators (bl lf 51 2 , 
5l n ) build up n pairs of optical rotators, each having equal 
and opposite rotation angles over said wavelength range, and 
5 positioned such that each of said n stages contains a pair of 
optical rotators having equal and opposite rotation angles, 
n identical variable retarders (55 lf 55 2 , 55 n ) , operated 

to work as switchable retarders, each having its retardation 
switchable between two alternative states such that its 

10 retardation is equal or approximately equal to zero in one of 
said states and 18 0° in the other, respectively, over said 
wavelength range, and positioned such that each of said n 
stages contains one of said retarders, sandwiched between the 
optical rotators of this stage, in accordance with claim 17 

15 and means for switching said n retarders and rotating said n 
retarders about said beam axis. [Ex. TIG. — Irhf 

29* (Currently amended) The spectral filter of claim 28 
is characterized in that said positioned n variable retarders 

20 (55 x , 55 2 , 55 n ) are oriented parallel to said entrance 

polarizer or with their orientation angles, each relative to 
its immediately preceding polarizer, in the same ratios as 
those of the rotation angles of their immediately preceding 
optical rotators, and said filter has its spectral 

25 transmission determined by said rotation angles and switchable 
by simultaneously switching said n retarders (55 lr 55 2 , 
55 n ) in said switched states and further tunable by 
simultaneously rotating said n retarders about said beam axis 
with said ratios of said orientation angles remaining 

30 unchanged or such that each of said n retarders is parallel or 
perpendicular to its immediately preceding polarizer* [Ex, 

fig . m 



30. (Currently amended) The spectral filter of claim 6 is 
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characterized in that said filter is a two^tuner spectral 
filter without intermediate polarizer according to claim 5 
over said wavelength range comprising elements arranged in 
cascade along said light beam axis including 
5 an entrance polarizer (61); 

a first polarization rotator (62) , having its rotation angle 

psi(Jl) varying as a function of light wavelength \; 

a first retarder (63); 

a second polarization rotator (64), having its rotation angle 
10 ps2(X) varying as a function of light wavelength X; 
a second retarder (65); 

a third polarization rotator (66) , having its rotation angle 
p S 3(?i) varying as a function of light wavelength X? 

an exit polarizer (67) ; and 
15 means for rotating said first and second retarders about said 
beam axis; 

whereby said rotation angles p sl (A.), p*2(V and p 3 3(^) are in 
the ratios of p 3 x (X) : ps2 (AJ *p S 3 (X) =1 5-2 : 1 over said wavelength 
range, said first and second retarders (63, 65) are identical, 

20 having the retardation a equal or approximately equal to a 

predetermined value, selected preferab l y between 80* and 115°, 
over said wavelength range, said entrance and exit polarizers 
are oriented parallel to each other, having their transmission 
axes at 45° relative to a selected reference axis, and said 

25 first polarization rotator (62), first retarder (63), second 
polarization rotator (64), second retarder (65) and third 
polarization rotator (66) are arranged in the recited order 
between said entrance and exit polarizers (61, 67), with said 
retarders (63, 65) oriented, having their optic axes symmetric 

30 about said reference axis, respectively at angles <p and -q> 
apart from, as viewed along said beam axis. [Ex. FIG. — 3*3- 



31. (Currently amended) The spectral filter of claim 30 
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is characterized in that the combination of said rotators (62, 
64, 66) and retarders (63 , 65) is equivalent to a series 
connection of two retarder-tuners (68, 69) in accordanc e with 
e- laim -5- having identical retardation A and their orientation 
5 angles respectively equal to -(p g i(X)-Kp) and (p s i(?J-Kp) relative 
to said reference axis and said filter has 

its spectral transmission determined by said rotation 
angles, defined by Equation (24), and tunable by 
simultaneously rotating said retarders (63, 65) in opposite 

10 directions about said beam axis with their optic axes keeping 
symmetric about said reference axis and further tunable by 
simultaneously varying said rotation angles p^i(X) t p S 2^X) and 
Ps3^) with their said ratios of 1:-2:1 remaining unchanged 
over said wavelength range, 

15 its spectral transmission equivalent to that of a Sole type 
two-plate filter when said retarders (63, 65) have their 
retardation equal or approximately equal to 90° over said 
wavelength range, 

the bandwidth of its transmission peaks adjustable by 
20 simultaneously varying said retardation of said retarders 

pr e f e rably in the range from 80 6 to 115° over said wavelength 
range, and 

its spectral transmission inverted to work as a notch 
filter that tunably transmits and blocks light at wavelengths 
25 where said initial filter blocks and transmits light, 
respectively, when said exit polarizer (67) is rotated by 90° 
from said initial orientation to be perpendicular to said 
entrance polarizer (61) . - [Ex. FIG. — 3r8+ 

30 32. (Currently amended) The spectral filter of claim 30 

is characterized in that said first, second and third 
polarization rotators (62, 64, 66) preferably are dispersive 
optical rotators with their rotation angles in said ratios of 
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1:_2:1 over said wavelength range and said retarders (63, 65) 



crystal electrically rotatable retarders with their optic axes 
oriented symmetric about said reference axis, and said filter 
5 has its spectral transmission tunable by simultaneously 
rotating said birefringent retarders or liquid crystal 
retarders, mechanically or/and electrically, in opposite 
directions about said beam axis with their optic axes keeping 
symmetric about said reference axis or such that said 
10 birefringent retarders or liquid crystal retarders are 

parallel to said entrance polarizer (61) . [Ex, FIG- 3r8+ 

33. (Currently amended) The spectral filter of claim 30 
is characterized in that said first, second and third 

15 polarization rotators (62, 64, 66) preferably are dispersive 
Faraday rotators, to which magnetic fields arc respectively 
applied, having their rotation angles in said ratios of 1:-2:1 
over said wavelength range and said retarders (63, 65} 
preferably are equivalent birefringent retarders with their 

20 optic axes oriented symmetric about said reference axis, 

respectively at angles <p and -<p apart from, as viewed along 
said beam axis, and said filter further comprises means for 
varying said Faraday rotation angles by adjusting the magnetic 
flux densities of said magnetic fields. 



34. (Currently amended) The spectral filter of claim 33, 
is characterized in that said filter has its spectral 
transmission tunable or switchable by simultaneously varying 
said Faraday rotation angles or switching said Faraday 
30 rotation angles in at least two alternative states with said 
ratios of 1:_2:1 of said Faraday rotation angles remaining 
unchanged over said wavelength range and functions as a one- 
direction device that transmits and tunably filters light in 
one direction, but blocks the backward light, with said 




are equivalent birefringent retarders or liquid 



25 
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birefringent retarders having their retardation pr e fer a b l y 
equal or approximately equal to 99,8° over said wavelength 
range and oriented with their optic axes pref e rably at q>=22.5° 
and -^=-22.5° relative to said reference axis, respectively. 
5 [Ex. PIG. 10] 

35. (Currently amended) The spectral filter of claim 30 
is characterized in that said first, second and third 
polarization rotators (62, 64 , 66) prefer ably are equivalent 

10 dispersive optical rotators and said retarders (63, 65) 

pref e rably are variable retarders oriented with their optic 
axes symmetric about said reference axis, each having its 
retarcation variable pref e rably in the range from 80° to 115° 
or/anc. switchable in at least two alternative states such that 

15 said variable retarders have their retardation equal or 

approximately equal to 0° in one of said switched states and 
equal or approximately equal to value (s), selected g reefe^ably 
between 80° and 115°, in the other state (s) over said 
wavelength range* [Ex. Fig. 18] 

20 

36. (Currently amended) The spectral filter of claim 35 
is characterized in that said filter has the bandwidth of its 
spectral transmission peaks adjustable by simultaneously 
varying said retardation of said variable retarders (63, 65) , 

25 and its spectral transmission tunable by simultaneously 

rotating said v variable retarders in opposite directions with 
their optic axes keeping symmetric about said reference axis 
and switchable by simultaneously switching said variable 
retarders (63, 65) with their said retardation switched in 

30 said states. [Ex. FIG. 10] 



37. (Currently amended) The spectral filter of claim 6 is 
characterized in that said filter is a three-tuner spectral 
filter without intermediate polarizer according to cl a ims 3 
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and 5 over said wavelength range comprising elements arranged 
in cascade along said light beam axis including 
an entrance polarizer (71) ; 

a first polarization rotator (72), having its rotation angle 
5 pn (X) varying as a function of light wavelength \} 
a first quarter-wave retarder (73); 

a second polarization rotator (74) , having its rotation angle 
pi2 (X) varying as a function of light wavelength %; 
a second quarter-wave retarder (75); 

10 a third polarization rotator (76), having its rotation angle 
pi3 (X.) varying as a function of light wavelength %; 
• an exit polarizer (77); and 

means for rotating said retarders and said exit polarizer 
about said light beam axis; 

15 said rotation angles pn(jD , pi2 (X) and pn(X) are in the ratios 
of pn (3D :pi2 (3D : pi3 (X) m li over said wavelength range, said 

first and second quarter-wave retarders (73, 75) preferably 
are achromatic or zero-order retarders, having the retardation 
equal or approximately equal to 90° over said wavelength 

20 range, and said first polarization rotator (72), first 

quarter-wave retarder (73), second polarization rotator (74) , 
second quarter-wave retarder (75) and third polarization 
rotator (7 6) are arranged in the recited order between said 
entrance and exit polarizers (71, 77), with said first and 

25 second quarter-wave retarders (73, 75) and said exit polarizer 
(77) oriented such that the orientation angles cpi and cp 2 of 
said first and second retarders (73, 75) and the azimuth P 2 of 
said exit polarizer (77), relative to said entrance polarizer 
(71), are in the ratios of y x : <p 2 :P 2 ^l:2: 1. [Ex. riGO. 22, 24] 



38- (Currently amended) The spectral filter of claim 37 
is characterized in that the combination of said rotators (72, 



RF 290.1159DSN 6/9/0b - 22 - 

74, 76), retarders {73, 75) and exit polarizer (77) is 
equivalent to a series connection of Lwo retarder-luners (78, 
79) a ccordance with claim 5 and a polarizer-tuner (80) 
accorc.mg fee claim 3 with said retarder-tuners having 
5 identical retardation equal or approximately equal to 90° and 
their orientation angles respectively equal to -(pn (JO-Kpi) and 
( 2 pn (X)-Kp2) 9 and said polarizer-tuner having its azimuth equal 
to pn(A.) + P2' an d said filter has 

its spectral transmission determined by said rotation 

10 angles, equivalent to that of a Lyot two-stage filter, and 
tunable by simultaneously rotating said first and second 
quarter-wave retarders (73, 75) and exit polarizer (77) about 
said light beam axis with said ratios of 1:2:1 of their 
orientation angles and azimuth remaining unchanged or such 

15 that said first and second quarter-wave retarders (73 , 75) and 
exit polarizer (77) are parallel to said entrance polarizer, 
and 

its spectral transmission inverted to work as a notch filter 
that tunably transmits and blocks light at wavelengths where 

20 said initial filter blocks and transmits light, respectively, 
when said exit polarizer (77) is oriented such that the 
orientation angles of said first and second retarders (73, 75) 
relative to said entrance polarizer (71) and the azimuth of 
said exit polarizer (77) relative to an axis perpendicular to 

25 said entrance polarizer (71) are in said ratios of 1:2:1, [Ex. 
FIG. 22] 

39. (Currently amended) The spectral filter of claim 37 
is characterized in that said first, second and third 
30 polarization rotators (72, 74, 76) preferably are dispersive 
optical rotators with their rotation angles in said ratios of 
1:1 :-l over said wavelength range, and said first and second 
quarter-wave retarders (73, 7 5) pref e rably are equivalent 
birefringent retarders, oriented with their orientation angles 
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and the azimuth of said exit polarizer (77), relative to said 
entrance polarizer (71) , in said ratios of 1:2:1, and said 
filter has its spectral transmission tunable by simultaneously 
rotating said birefringent retarders (73, 75) and exit 
5 polarizer (77) about said light beam axis with their said 

ratios of 1:2:1 of their said orientation angles and azimuth 
remaining unchanged. [Ex- - FIG, 22] 

40. (Currently amended) The spectral filter of claim 37 
10 is characterized in that said first, second, and third 

polarization rotators (72, 74, 76) preferably are dispersive 
Faraday rotators with their rotation angles in said ratios of 
1:1:-1 over said wavelength range, to which magnetic fields 
are applied, respectively, and said first and second quarter- 

15 wave retarders (73, 75) pref e rably are equivalent birefringent 
retarders, oriented with their orientation angles and the 
azimuth of said exit polarizer (77), relative to said entrance 
polarizer (71), in said ratios of 1:2:1 and said filter 
further comprises means for electrically changing said Faraday 

20 rotation angles by adjusting the magnetic flux densities of 
said magnetic fields. [Ex, FIG. 22] 

41. (Currently amended) The spectral filter of claim 37 
is characterized in that said filter has its spectral 

25 transmission tunable by simultaneously changing said Faraday 
rotation angles with their said ratios of 1:1 :-l remaining 
unchanged and further tunable by simultaneously rotating said 
first and second biretringent retarders (73, 75) and exit 
polarizer (77) about said light beam axis with said ratios of 

30 1:2:1 of their said orientation angles and azimuth remaining 
unchanged or such that said birefringent retarders (73, 75) 
and exit polarizer (77) are parallel to said entrance 
polarz.zer (71) and functions as a one-direction device that 
transmits and tunably filters light in one direction, but 
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blocks the backward light, with said birefringent retarders 
(73, ~/5) and said exit polarizer (77) stationary and oriented 
relative to said entrance polarizer (71) pr e f e rably at 45°, 
90° ar-d 45% respectively. [Cx. TIG. 22] 

42. (Currently amended) The spectral filter of claim 37 
is characterized in that said first, second and third 
polarization rotators (72, 74, 76) are dispersive optical 
rotators with their rotation angles in said ratios of 1:1:_1 
over said wavelength range and said exit polarizer (77) 
pr e fera b ly is stationary and oriented parallel or 
perpendicular to said entrance polarizer, and said filter 
further comprises a rotatable half-wave retarder (81), having 
its retardation equal or approximately equal to 180 6 over said 
wavelength range, positioned between said third polarization 
rotator (76) and said exit polarizer (77) and oriented at 
angle q> 3 relative to said entrance polarizer (71) such that 
said first and second quarter-wave retarders (73, 75) and said 
half-wave retarder (81) are parallel to said entrance 
polarizer or have their orientation angles cp lf y z and <p 3 in 
the ratios of (pi: 92:93 =2:4:1. [Ex. FIG, 24] 

43. (Currently amended) The spectral filter of claim 42 
is characterized in that said filter has its spectral 
transmission equivalent to that of a Lyot two-stage filter and 
tunable by simultaneously rotating said quarter-wave retarders 
(73, 75) and said half-wave retarder (81) about said light 
beam axis with said ratios of 2:4:1 of their said orientation 
angles remaining unchanged or such that said quarter-wave 
retarders (73, 75) and said half-wave retarder (81) are 
parallel to said entrance polarizer (71) , and said quarter- 
wave retarders (73, 75) and said half-wave retarder (81) 
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rotat£.ble retarders. [Ex. FIG. 24] 

44. (Currently amended) The spectral filter of claim 6 is 
characterized in that said filter is a three-tuner spectral 
5 filter without intermediate polarizer according to claim 5 
over said wavelength range comprising elements arranged in 
cascade along said light beam axis including 
an entrance polarizer (82); 

a first polarization rotator (83) , having its rotation angle 
10 ppi iX) varying as a function of light wavelength \; 
a first retarder (84); 

a second polarization rotator (85) , having its rotation angle 
Pp2(5l) varying as a function of light wavelength \; 
a second retarder (86); 
15 a third polarization rotator (87) , having its rotation angle 
pp3<X) varying as a function of light wavelength X; 
a third retarder (88); 

a fourth polarization rotator (89) , having its rotation angle 
pp 4 (X) varying as a function of light wavelength X: 

20 an exit polarizer (90); and 

means for rotating said first, second and third retarders 
about said beam axis; 

said rotation angles p pl (A), pp2 (X) r pp3 (X) and pp 4 (X) in 
the ratios of (X) :pp 2 (X) :pp3 (X) = pp4 (A.) =l:-2:2:-l over said 

25 wavelength range, said first and third retarders (84, 88) are 
identical, having the retardation A equal or approximately 
equal to a predetermined value selected pr e ferably between 60° 
and 100° over said wavelength range, said second retarder (8 6) 
is a half-wave retarder, having its retardation equal or 

30 approximately equal to 180° over said wavelength range, and 
said first polarization rotator (83), first retarder (84), 
second polarization rotator (85), second retarder (86), third 
polarization rotator (87), Lhird retarder (88) and fourth 
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polarization rotator (89) are arranged in the recited order 
between said entrance and exit polarizers (82, 90) and 
oriented such that said entrance polarizer (82) is parallel or 
at 45° relative to a selected reference axis, said exit 
5 polarizer (90) is perpendicular to said entrance polarizer 

(82), and said first and third retarders (84, 88) are parallel 
to each other and their optic axes and the optic axis of said 
second retarder (86) are at the opposite side of said 
reference axis, respectively at angles -<p and <p^45 d apart 
10 from, as viewed along said beam axis. [Ex. FIG. 25] 

45. (Currently amended) The spectral filter of claim 44 
is characterized in that the combination of said rotators (83, 
85, 87, 89) and retarders (84, 86, 88) is equivalent to a 

15 series connection of three retarder^tuners (91, 92, 93) ±tt 

accord a nce with claim 5 with the first and third ones (91, 93) 
having identical retardation equal to a and parallel oriented 
at angle of -(p pl (A.) -Hp) / and the central one (92) having the 
retardation equal or approximately equal to 180° and 

20 orientation angle ppi (A,)-Kp+4 5° and said filter has 

its spectral transmission determined by said rotation angles 
and defined by Equation (31A) or (31b) and tunable by 
simultaneously rotating said first, second and third retarders 
(84, 86, 88) about said beam axis in the same speed with said 

25 first and third retarders (84, 88) synchronously in one 
direction and said second retarder (86) in the opposite 
direction to change said angle q>, and further tunable by 
simultaneously varying said rotation angles p pl (X.)r pp2<A,)r 
pp 3 (JL) and p p4 U) with their said ratios of 1:_2:2:-1 remaining 

30 unchanged over said wavelength range, 

its spectral transmission equivalent to that of a Sole type 
three-plate filter or a Lyot two-stage filter when said 
predetermined value for the retardation of said first and 
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third retarders (84, 88) is 75,52° or 90% 

the bandwidth of its spectral transmission peaks adjustable by 
simultaneously varying said retardation of said first and 
third retarders (84, 88) preferably in the range from 60° to 
5 100° over said wavelength range, and 

its spectral transmission inverted to work as a notch 
filter that tunably transmits and blocks light at wavelengths 
where said initial filter blocks and transmits light, 
respectively, when said exit polarizer (90) is rotated by 90° 
10 from said initial orientation to be parallel to said entrance 
polarizer (82). [Ex. FIG. 25] 

46. (Currently amended) The spectral filter of claim 44 
is characterized in that said first, second, third and fourth 

15 polarization rotators {83, 85, 87, 89) pr e ferably are 

dispersive optical rotators with their rotation angles in said 
ratios of l:-2:2:-l over said wavelength range and said first, 
second and third retarders (84, 86, 88) pref erably are 
equivalent birefringent retarders or liquid crystal 

20 electrically rotatable retarders with their optic axes 

oriented relative to said reference axis at -<p, <p+45° and -<p, 
respectively, and said filter has its spectral transmission 
tunable by simultaneously rotating said birefringent retarders 
or liquid crystal retarders, mechanically or/and electrically, 

25 about said beam axis to change said angle <p with the 

relationship of their orientation angles -<p, cp+45° and -<p 
remaining unchanged. [Ex, FIG. 25] 

47. (Currently amended) The spectral filter of claim 44 
30 is characterized in that said first, second, third and fourth 

polarization rotators (83, 85, 87, 89) prefe r ably are 
dispersive Faraday rotators, to which magnetic fields are 
respectively applied, having their rotation angles in said 
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ratios of 1:_2:2:-1 over said wavelength range, and said 
first, second and third retarders (84, 86, 88) preferably are 
equivalent birefringent retarders with their optic axes 
orient.ed relative to said reference axis at _<p, cp+45° and _<p, 
5 respectively, and said filter further comprises means for 

varying said Faraday rotalion angles by adjusting the magnetic 
flux densities of said magnetic fields. [Ex. FIG- 25] 

48. (Currently amended) The spectral filter of claim 47 
10 is characterized in that said filter has its spectral 

transmission tunable or switchable by simultaneously varying 
said E'araday rotation angles or switching said Faraday 
rotation angles in at least two alternative states with said 
ratios of l:-2:2:-l of said Faraday rotation angles remaining 
15 unchanged and functions as a one-direction device that 

transmits and tunably filters light in one direction, but 
blocks the backward light, with said birefringent retarders 
stationary and oriented relative to said reference axis such 
that their optic axes pref e rabl - y are at -^=-22.5°, <p+45°=67.5° 
20 and -^=-22.5°, respectively, and said birefringent retarders 
at -cp=--22.5° having their retardation A pi ' fef ea ? ably equal or 
approximately equal to 7 0.5° over said wavelength range* [Ex. 
FIG. 25] 

25 49. (Currently amended) The spectral filter of claim 44 

is characterized in that said first, second, third and fourth 
polarization rotators (83, 85, 87, 89) preferably are 
equivalent dispersive optical rotators and said first and 
third retarders (84, 88) prefer ably are variable retarders 

30 with their optic axes oriented parallel at -^p relative to said 
reference axis, each having the retardation a variable 
pre f e rably in the range from 60 c to 100° and said third 
retarder (86) prefer ab ly is a birefringent half-wave retarder 
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oriented at <j)+45° relative to said reference axis, and said 
filter has the bandwidth of its spectral transmission peaks 
adjustable by simultaneously varying said retardation A of 
variable retarders and its spectral transmission tunable by 
5 simultaneously rotating said variable retarders and said half- 
wave retarder in the same speed with said variable retarders 
synchronously in one direction and said half-wave retarder in 
the opposite direction to change said angle [Ess. FIG. 2D] 

10 50- (Currently amended) The spectral filter of claim 44 

is characterized in that said first, second, third and fourth 
polarization rotators (83, 85, 87, 89) p referably are 
equivEilent dispersive optical rotators and said first , second 
and third retarders (84, 86, 88) preterefei-y are variable 

15 retarders oriented relative to said reference axis with their 
optic axes at -<p, q>+45° and -<p, respectively, which are 
operated to have their the retardation switchable in at least 
two alternative states such that in one of said switched 
states; said variable retarders have their retardation equal or 

20 approximately equal to 0° and in the other state (s) said 
variable retarders at _<p have their retardation valued 
preferably in the range from 60° to 100°, and said variable 
retarder at <p+45° has its retardation equal or approximately 
equal to 180° over said wavelength range. 

25 

51. (Currently amended) The spectral filter of claim 50 
is characterized in that said filter has its spectral 
transmission switchable by simultaneously switching said 
variable retarders with their said retardation switched in 
30 said switched states, the bandwidth of its spectral 

transmission peaks adjustable by simultaneously varying said 
retardation of said variable retarders at ~<p with said 
variable retarder at (p+45° operated to have the retardation 
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equal or approximately equal to 180 6 over said wavelength 
range,, and its spectral transmission tunable by simultaneously 
rotating said variable retarders about said beam axis in the 
same speed with said variable retarders at -<p synchronously in 
5 one direction and said variable retarder at q>+45° in the 
opposite direction to change the angle <p. -f- Ex. riG. 25] 

f>2. (Currently amended) The spectral filter of claim 6 is 
characterized in that said filter is a three-tuner spectral 
10 filter without intermediate polarizer ^ recording to claim 5 
over said wavelength range comprising elements arranged in 
cascade along said light beam axis including 
an entrance polarizer (94); 

a first polarization rotator (95), having its rotation angle 
15 PblOJ varyinq as a function of light wavelength %; 
a first re Larder (96) ; 

a second polarization rotator (97), having its rotation angle 
pb2^) varying as a function of light wavelength X; 
a second retarder (98); 
20 a third polarization rotator (99), having its rotation angle 
pb3<A,) varying as a function of light wavelength X; 
a third retarder (100); 

a fourth polarization rotator (101), having its rotation angle 
Pb4 (X) varying as a function of light wavelength X; 
25 an exit polarizer (102); and 

means for rotating said retarders (96, 98, 100) about said 
beam axis; 

said rotation angles p bl U), p b2 U) , pb3<A,) and (\) are in 
the re/bios of pbl a) : Pb2 (3L) : p b3 (31) : pb4 (3L) =3:_4:4:_3 over said 
30 wavelength range, said first, second and third retarders (96, 
98, 100) have their retardation & lf A2 and A3 valued such that 
the conditions 30°<Ai=A3<50° and 170°<2Ai+A;><220 0 are 



RF 290.1159USN 6/9/0b - 31 - 

p referabl y satisfied over said wavelength range, and said 
first polarization rotator (95), first retarder (96), second 
polarization rotator (97), second retarder (98), third 
polarization rotator (99), third retarder (100) and fourth 
5 polarization rotator (101) are arranged in the recited order 
between said entrance and exit polarizers (94, 102) and 
oriented such that said entrance and exit polarizers (94, 102) 
are perpendicular to each other and the orientation angles of 
said first, second and third retarders (96, 98, 100) relative 
10 to said entrance polarizer (94) are 3<p, -<p, and 3cp , 

respectively, and in the ratios of 3<p: — <p ■ 3q> — 3:— 1: 3. [Ex. TIG. 

53. (Currently amended) The spectral filter of claim 52 
15 is characterized in that the combination of said polarization 
rotators (95, 97, 99, 101) and retarders (96, 98, 100) is 
equivalent to a series connection of three retarder-tuners 
(103, 104, 105) in acco r dance with claim 5 with the first and 
third ones (103, 105) having identical retardation equal to Ai 

20 and parallel oriented at angle of 3( pbl (A.)+q>) and the central 
one (1.04) having the retardation equal to A2 and orientation 
angle -(p b i (J0+q>) and said filter has 

its spectral transmission determined by said rotation angles 
and defined by Equation (36a) or (36b) and tunable by 

25 simultaneously rotating said first, second and third retarders 
(96, 98, 100) about said beam axis with said first and third 
retarders (96, 100) synchronously in one direction and said 
second retarder (98) in the opposite direction to change their 
said orientation angles with said ratios of 3:_1:3 remaining 

30 unchanged or such that said first, second and third retarders 
(96, 98, 100) are parallel to said entrance polarizer, and 
further tunable by simultaneously varying said rotation angles 

Pbltt.)' pb2(X). Pb3<*,> and Pb4<*.) With Said their ratios of 
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3:_4:4:-3 remaining unchanged over said wavelength range, 
its spectral transmission of square-waveform or approximate 
square-waveform with said retardation Air A2 and A3 preferably 
valued such that 30°<Ar=A3<50° and 170°<2Ai+A2<220° , 
5 the slope of its maximum transmission peaks and the secondary 
maximum adjustable by simultaneously varying said retardation 
Ai/ A2 and A3* with the conditions 30°<A 1 =A3<50° and 
170 6 <2Ai+A2S220° pr e f e rably maintained, and its spectral 
transmission inverted to work as a notch filter that tunably 
10 transmits and blocks light at wavelengths where said initial 
filter blocks and transmits lighl, respectively,, when said 
exit polarizer (102) is rotated by 90° from said initial 
orientation to be parallel to said entrance polarizer (94), 
[Ex. r i Q. 20] 

15 

54. (Currently amended) The spectral filter of claim 52 
is characterized in that said first, second, third and fourth 
polarization rotators (95, 97, 99, 101) preferably are 
dispersive optical rotators with their rotation angles in said 

20 ratios of 3:-4:4:-3 over said wavelength range and said first, 
second and third retarders (96 f 98, 100) pref e rably are 
equivalent birefringent retarders or liquid crystal 
electrically rotatable retarders, oriented such that their 
orientation angles relative to said entrance polarizer are in 

25 said ratios of 3:-l:3, and said filter is tunable by 

simultaneously rotating said birefringent retarders or liquid 
crystal retarders, mechanically or /and electrically, about 
said beam axis, with said ratios of 3:-l:3 of their said 
orientation angles remaining unchanged or such that said 

30 biref::ingent retarders or liquid crystal retarders are 
parallel to said entrance polarizer (94) . [Ca, FIG ■ 20] 



55. (Currently amended) The spectral filter of claim 52 
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is characterized in that said first, second, third and fourth 
polarization rotators (95, 97, 99, 101) pref e rably are 
dispersive Faraday rotators, to which magnetic fields are 
respectively applied, having their rotation angles in said 
5 ratios; of 3:-4:4:~3 over said wavelength range and said first, 
second and third retarders (96, 98, 100) preferably are 
equivalent birefringent retarders with their optic axes 
oriented such that their orientation angles relative to said 
entrance polarizer (94) are in said ratios of 3:-l:3, and said 
10 filter further comprises means for varying said Faraday 

rotation angles by adjusting the magnetic flux densities of 
said magnetic field* [Ex. FIG- 20] 

£6. (Currently amended) The spectral filter of claim 55 
15 is characterized in that said filter has its spectral 

transmission tunable or switchable by simultaneously varying 
said Faraday rotation angles or switching said Faraday 
rotation angles in at least two alternative states with said 
ratios of 3:-4:4:-3 of said Faraday rotation angles remaining 
20 unchanged over said wavelength range, and functions as a one- 
direction device that transmits and tunably filters light in 
one direction, but blocks the backward light, with said 
birefringent retarders stationary and oriented relative to 
said entrance polarizer (94) such that their optic axes 
25 pre ferably are at 3q>=67.5°, -<p=-22.5* and 3^=67. 5 Q , 

respectively, and said retardation a x and A3 p referably equal 
or approximately equal to 38.4° and said retardation A2 equal 
or approximately equal to 108.2° over said wavelength range. 
[Ex. FIG- 2D] 

30 

57. (Currently amended) The spectral filter of claim 52 
is characterized in that said first, second, third and fourth 
polarization rotators (95, 97, 99, 101) p referably are 
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equivalent dispersive optical rotators and said first , second 
and third retarders (96, 98, 100) preferably are variable 
retarders, which are oriented relative to said entrance 
polarizer with the orientation angles of their optic axes in 
said ratios of 3: -1:3 and operated to have their the 
retardation switchable in at least two alternative states such 
that in one of said switched states said variable retarders 
have their retardation equal or approximately equal to 0° and 
in tho other state (s) the variable retarders have their 
retardation valued to satisfy said conditions for the 
retardation over said wavelength range. [Ex, FIG, 29 t 

i>8. (Currently amended) The spectral filter of claim 57 
is characterized in that said filter has its spectral 
transmission switchable by simultaneously switching said 
variable retarders with their said retardation switched in 
said switched states, the slope of its maximum transmission 
peaks and the secondary maximum adjustable by simultaneously 
varying said retardation of said variable retarders with said 
conditions remaining satisfied, and lis spectral transmission 
tunable by simultaneously roLaling said variable retarders 
about said beam axis with said ratios of 3:-l:3 of their 
orientation angles remaining unchanged. [Ex. FIG. 2D] 

59. (Currently amended) A method for wavelength-tunably 
filtering light over a wavelength range, comprising the steps 
of: 

providing a spectral filter according to claim 6, the sp e ctral 
filt e r comprising an entrance polarizer, at least a dispersive 
polarization rotator and at least an orientation-sensitive 
polarizing element; and 

tuning said spectral filter by rotating said polarizing 
element (s) or/and by varying the rotation angle (s) of said 
polarization rotator (s) . [Ey, FIGS. 7 11, 14, 1G - 1Q, 22, 24, 
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60. (Currently amended) The method of claim 59 is 
characterized in that said filter is a single-stage spectral 

5 filter according to claim 0 , comprising an entrance polarizer, 
a rotatable exit polarizer, and a dispersive polarization 
rotator, and said method comprises the step of tuning said 
single-stage filter by rotating said exit polarizer relative 
to sar.d entrance polarizer or/and by varying the rotation 
10 angle of said dispersive polarization rotator, [Ex, FIGS. 7, 
0 10] 

61. (Currently amended) The method of claim 60 is 
characterized in that said single-stage filter is modified 
according bo claim 12 or claim 14 to further comprise a 
rotatable half-wave retarder or an active polarization 
rotator, and said method further comprises the step of tuning 
said filter by rotating said retarder or varying the rotation 
angle of said active polarization rotator. [Ex. FIGS. 0, 

62. (Currently amended) The method of claim 60 is 
characterized in that said single-stage filter is modified 
according to claim 17 to further comprise a second dispersive 
polarization rotator and a variable retarder having its 
retardation switchable between two alternative states; and 
said method further comprises the step of tuning said filter 
by switching said retarder in said switched states. [Ex. FIG r 
10] 

30 63. (Currently amended) The method of claim 59 is 

characterized in that said filter is an n-stage (n=*2, 3, 4, 
spectral filter according to claim 19 , the n-stage spectral 
filter comprising an entrance polarizer, n rotatable 
polarizers, and n dispersive polarization rotators with said 

35 entrance polarizer, n rotatable polarizers and n polarization 



15 
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rotators arranged and said n rotatable polarizers is oriented 
*n--ae cogdance with claim 19 y said method comprising the step 
of tuning said n-stage filter by simultaneously rotating said 
n rotatable polarizers with the ratios of their azimuths 
5 remaining unchanged or so that said n rotatable polarizers are 
parallel or perpendicular to said entrance polarizer and 
further by simultaneously varying said rotation angles of said 
n polarization rotators with the ratios of their rotation 
angles; remaining unchanged. [Ex. FIQO. 11, 14, 1G, 17] 

10 

64. (Currently amended) The method of claim 63 is 
characterized in that said n-stage filter is modified 
according fao— e fe mtt 23 or claim 25 to further comprise n 
rotatable half-wave retarders or n active polarization 

15 rotators, and said method further comprises the step tuning 
said n-stage filter by simultaneously rotating said n half- 
wave retarders with the ratios of their orientation angles 
remaining unchanged or such that said orientation angles are 
equal to zero or by simultaneously varying the rotation angles 

20 of said n active polarization rotators with their ratios 

remaining unchanged or equal or approximately equal to zero 
over said wavelength range. {Ex. FIGS. 14, ic] 

65- (Currently amended) The method of claim 63 is 
25 characterized in that said n-stage filter is modified 

according to claim 22 to further comprise another n dispersive 
polarization rotators and n identical variable retarders, each 
having its retardation switchable between two alternative 
states, and said method further comprises the step of tuning 
30 said filter by simultaneously switching said n variable 

retarders In said switched states or/and by simultaneously 
rotating said n retarders with the ratios of their said 
orientation angles remaining unchanged or such that each of 
said n retarders is parallel to its immediately preceding 
35 polarizer. [Ex. TIG. 17] 
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<56. {Currently amended) The method of claim 59 ±& 
characterized in— that said £il l^»ir-£s a sp e ctral filter -without, 
:rrrbe™e drat e polariz e r according to claim 30 , el aim 37 , claim 
5 447 or ciiaim 52, th e spectral filter - without, iirbterme gfeto 

po l ariz e r comprising an entrance polarizer, an exit polarizer, 
at least three dispersiv e - poi - arization rola - tora and at least 
two reorders with 3aid retard e rs orien t- ed in accordance with 
claim 30, claim 37, claim 44, or claim 52, rod wherein said 

10 method comprises of th e sl e p of tuning said filter by 

simultaneously rotating said retarders [Ex. FTGQ. 10, 24, 2D, 
29+ or said retarders and exit polarizer [Ex. FIG. 22] - with the 
ratios of their orientation angles remaining unchanged or/and 
by simultaneously varying the rotation angles of said 

15 polarization rotators with the ratios of said rotation angles 
remaining unchanged over said wavelength range or/and 
adjusting the transmission profile of said filter by varying 
the retardation of said retarders pre ferably in a 
predetermined range [Ex. riGO. 10, 2D, 2Q] t [Ex. TIGS. 10, 22, 

20 24, 25, 29] 
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